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AEROLOGICAL OBSERVATIONS

[Aerological Division, D. M. LITTLE, in charge]

By B. Francis DAsSHIELL

During September radiosonde observations were in-
augurated in the United States proper at Buffalo, N. Y.;
Mmneapolis, Minn.; St. Louis, Mo.; Medford, Oreg.;
Billings, Mont.; and Spokane, Wash. The airplane
flights at the two latter stations were discontinued with
the termination of August and replaced by radiosonde
observations. Upper-air reports made during the hurri-
cane season at Swan Island, in the western Caribbean
Sea, are included for the first time. Airplane observa-
tions taken at 8 United States naval stations are shown
in table 1, while the radiosonde data from 24 stations
are given in table 1a. Tables 2 and 3 contain upper-air
wind directions and velocities, and table 4 gives the
heights of the tropopauses. Charts VIII, IX, X, and
X1, show the mean pressures, temperatures, and resultant
winds at 1.5, 3, 4, and 5 kilometers, respectively, and
chart XII gives the September isentropic data. A
detailed description of the above charts and tables will
be found in the January 1939 MontHLY WEATHER
Review.

An area of mean low barometric pressure extended
north and northeast of the United States at 5,000 feet
(chart VIII), while mean high pressure prevailed over the
Southeast. However, a falling pressure tendency again
appeared south of this high-pressure area, being indi-
cated by the observations made at Swan Island. At 3,
4, and 5 kilometers (charts IX, X, and XI) the lowest
mean pressures occurred over Sault Ste. Marie, Mich.,
and the highest over Pensacola, Fla. But above 5 kilo-
meters, at all levels given in table la, mean pressure was
high over the Southwest, and also from southern Florida
to Puerto Rico. The lowest pressure existed along the
northern border of the country, and falling pressure
southward over the western Caribbean. The pressure
gradient, or difference between the mean pressures
recorded over the low and high areas in the North and
South, respectively, at each level from the surface to the
maximum altitude reached, shows that this gradient
difference increased steadily with altitude to 14 millibars
at 10 kilometers. Above that altitude the gradient
difference steadily decreased from 14 millibars to 2
millibars at 19 kilometers.

Mean relative humidity at 1.5 kilometers was high over
the Northeast and Southeast and low over the western
half of the country. The humidity at 3 kilometers was
high over the Great Lakes and Florida, and low over the
middle Atlantic coast and California, and moderately low
west of the Mississippi. At 4 kilometers humidity was
highest over Florida and moderately high over the Rocky
Mountains and Great Lakes region while the lowest
humidity occurred over the Pacific coast. Similar con-
ditions prevailed at 5 kilometers. However, there was
some increase over the Rocky Mountains and a decrease
over the middle Atlantic and Pacific coasts. At all levels
above 5 kilometers humidity was low over the Pacific
coast and the central portion of the United States, while
high humidities prevailed along the northern border, over
Florida, and thence southwestward over the Caribbean.

Mean free-air temperatures were seasonally lower in
September than during the preceding month. In all
cases below-zero temperatures occurred beneath the 5-
kilometer level, while slightly north of the 40th parallel
similar temperatures existed under 4 kilometers. At all
levels, from the surface up to 5 kilometers, where observa-

tions are made both by airplanes and radiosonde, mean
temperatures were lowest over Sault Ste. Marie, Mich.
Highest temperatures were noted over Phoenix, Ariz.,
up to 1 kilometer; over El Paso, Tex., up to 3 kilometers;
over San Diego, Calif., at 4 kilometers; and over Miami,
Fla., at 5 kilometers.

Above 5 kilometers, where all observations are made by
radiosonde, lowest temperatures occurred over Spokane,
Wash., up to 11 kilometers; Buffalo, N. Y., at 12 and 13
kilometers; Charleston, S. C., at 14 and 15 kilometers;
and El Paso, Tex., at 16, 17, and 18 kilometers. Highest
mean temperatures occurred over Phoenix, Ariz., Al-
buquerque, N. Mex., El Paso, Tex., and Miami, Fla., at
6, 7, 8, 9, and 10 kilometers; over Phoenix, Ariz., at 11,
12, and 13 kilometers; and Spokane, Wash., from 14 to 18
kilometers. Stations which were warmest in the lower
levels became coldest in the upper levels, and vice versa.
Above 13 kilometers the mean temperatures at Swan
Island became colder than those recorded elsewhere, while
the temperatures over San Juan, P. R., above 16 kilo-
meters, were nearly as low as those recorded over Swan
Island, but colder than elsewhere.

Of all the 704 radiosonde flights made during September
at the 24 stations listed in table 1a, 99, 95, 87, 41, and 11
percent reached altitudes of 5, 10, 15, 20, and 22 kilometers,
respectively. At most stations individual flichts reached
22 and 23 kilometers, and one radiosonde ascension over
Nashville, Tenn., rose to 28 kilometers, a height equalled
but once before, at Miami, Fla., during the preceding
month. The lowest individual temperatures reported
from the upper air occurred over Swan Island (—80.8° C.)
at 17 kilometers, and in the United States proper over
Albuquerque, N. Mex. (—77.2° C.) at 18 kilometers, and
Charleston, S. C. (—77.0° C.) at 16 kilometers. Indi-
vidual temperatures over the more northern stations
were not so low, such as that of —64.2° C. over Spokane,
Wash., and —67.4° . over Minneapolis, Minu., both at
16 kilometers.

During the month the lowest minimum mean tempera-
tures were recorded in the South over Swan Island
(—75.8° C.), San Juan, P. R. (—72.9° C.), El Paso, Tex.
(—72.6° C.), Albuguerque, N. Mex. (—72.0° C.), Charles-
ton, S. C. (—71.0° C.), and Miami, Fla. (—70.3° C.).
The highest minimum mean temperatures were noted in
the North over Spokane, Wash. (—59.5° C.), Minneapolis,
Minn. (—61.4° C.), Sault Ste. Marie, Mich. (—61.5° C.),
Bismarck, N. Dak. (—61.8° C.), and Billings, Mont.
(—62.3° C.).

September pilot-balloon observations were made at 97
Weather Bureau stations in the United States proper, and
the resultant wind directions and forces based on these
flichts as well as others made in Canada, Mexico, and
Cuba, are shown on charts VIII, IX, X, and XI, for 1.5,
3, 4, and 5 kilometers, respectively. During the month
79 percent of these stations reached a maximum altitude
of 10 kilometers; 17 percent exceeded 15 kilometers; and
5 percent ascended to 20 kilometers or more. High alti-
tudes were reached at Tampa, Fla., Las Vegas, Nev.,
Redding, Calif., Wichita, Xans., Omaha, Nebr., Denver,
Colo., and San Juan, P. R., particularly on the 15th, 16th,
17th, and 18th, east of the Mississippi and north of the
Ohio, and in the Rocky Mountain region.

At 1.5 kilometers (chart VIIT) the resultant wind
directions for the current month, based on 5 a. m., 75th
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meridian time observations, showed a well defined anti-
cyclonic circulation around a cell of high pressure over
Alabama. At its center (Birmingham, Ala.) a rare
occurrence of a resultant calm was noted. Very light
resultant velocities occurred over Atlanta, Ga., Jackson-
ville, Fla., Spartanburg, S. C., and Jackson, Miss. Light
velocities also existed over the middle Pacific coast.
Southeasterly winds over Cuba, Mexico, and the Gulf
States became southwesterly over the South Central
States and westerly and northwesterly over the Northern
and Eastern States. Southerly winds prevailed over the
far West. Resultant velocities were unusually low over
the Southeast, but were moderately high over the Central,
Northern, and Northeastern States.

The anticyclonic circulation over the Southeast at 1.5
kilometers continued at 3 kilometers (chart IX) and
maintained its same central position over Alabama. At
3 kilometers the easterly winds over the Gulf area turned
clockwise so that southerly and southwesterly directions
over the far Southwest became westerly and northwesterly
over the northern and northeastern portions of the
country. Resultant velocities at 3 kilometers remained
low over the Southeast and high over the northern half
of the United States, becoming outstanding at Havre,
Mont. (9.6 m. p. s.), Kylertown, Pa. (9.9 m. p. s.), and
Burlington, Vt. (10.6 m. p. s.).

A continuation of the anticyclonic circulation at 1.5
and 3 kilometers was indicated at 4 kilometers (chart X).
These observations were made at 5 p. m., 75th meridian
time. At this altitude the high-pressure cell tilted toward
the west so as to be centered approximately over Jackson,
Miss. Wind directions elsewhere were mostly south-
westerly, becoming northwesterly in the north and
northeastern States. High resultant velocities occurred
over all sections except in the South and Southeast, being
highest over Detroit, Mich. (13.5 m. p. s.) and Minne-
apolis, Minn. (13.2 m. p. s.).

Resultant wind directions at 5 kilometers (chart XI)
showed the center of the southern cell to be over extreme
eastern Texas. The anticyclonic circulation over the
South still was pronounced at this altitude. South-
westerly winds prevailed generally over the Southwest
and southern Pacific coast, while westerly and north-
westerly winds were general over the northern and eastern
portions of the country. Resultant velocities were rather
high over the entire northern half of the United States,
with extremes centered over the north-Central States
(Minneapolis, Minn., 15.0 m. p. s., and Fargo, N. Dak.,
14.5 m. p. s.). Velocities throughout the South, with the
exception of southern Florida and southern California,
were unusually low.

The ecurrent resultant-wind directions at 24 well-
distributed stations showed they departed from the
normal direction at 1.5 kilometers by assuming counter-
clockwise rotations. This was true for all of the country
except the extreme Southeast and the far Northwest.
There the current winds were oriented by clockwise
rotations from normal directions. Qutstanding departure
differences between the current and normal directions,
were noted at Medford, Oreg. (69° counterclockwise),
Osakland, Calif. (160° clockwise), Seattle, Wash. (47°
clockwise), and Atlanta, Ga. (43° clockwise). At 1.5
kilometers resultant velocities were less than normal
over the Pacific coast as well as in the East, but else-
where velocities were greater than normal. Moderate
velocity departures occurred over Billings, Mont., San
I]Z;ie(g:‘o, Calif., Oklahoma City, Okla., and Washington,
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At 3 kilometers the September wind directions were
oriented from normal by turning in counterclockwise
rotations over all but the eastern portion of the country.
Large differences in departure occurred over Nashville,
Tenn. (147° clockwise), Atlanta, Ga., Oklahoma City,
Okla., Cheyenne, Wyo., Seattle, Wash., and Oakland,
Calif. (86°, 64°, 36° 46°, and 47°, respectively—all
counterclockwise). Velocities at the 3-kilometer level
were greater than normal over the sections of the country
where directions departed by counterclockwise rotations.
Elsewhere the velocities were less than normal. Large
resultant-velocity departures from normal were noted
over Omaha, Nebr. (+2.9 m. p. s.), Houston, Tex. (+3.6
m. p.s.), Boston, Mass. (—4.0 m. p. s.), Washington, D. C.
(—3.1 m. p.s.) and Detroit, Mich. (—2.4 m. p.s.).

Table 2 gives resultant winds based on observations
made at 5 p. m. (E. S. T.). Southwesterly winds in the
lower levels turned gradually with altitude until they
became northwesterly in the upper levels over Buffalo,
N. Y., Cincinnati, Ohio, Fargo, N. Dak., Huron, S. Dak.,
Minneapolis, Minn., Oklahomsa City, Okla., Omaha,
Nebr., Nashville, Tenn., St. Louis, Mo., Spokane, Wash.,
and Washington, D. C. However, at Medford, Oreg.,
and Boise, Idaho, northwesterly winds at the surface
backed gradually through the higher levels to become
southwesterly.

Comparing these 5 p. m. observations with 5 a. m.
normals for all levels up to 5 kilometers at 20 selected
stations, it was noted that the current afternoon directions
departed from normal by small counterclockwise rotations.
At Nashville, Tenn., and Atlanta, Ga., the current de-
partures from normal at all levels were by large clockwise
rotations, and outstanding departures having counter-
clockwise rotations from normal were noted over Okla-
homa City, Okla., Houston, Tex., and Albuquerque.
N. Mex. Current velocities at Omaha, Nebr., Oklahoma
City, Okla., Billings, Mont., Houston, Tex,, and Cincin-
nati, Ohio, were considerably greater than normal.

When the 5 a. m. winds at 1.5 and 3 kilometers (charts
VIII and IX) were compared with the 5 p. m. winds for the
same levels (table 2) it was noted that definite diurnal
changes of direction occurred. At 1.5 kilometers the
September 5 p. m. resultant-wind directions differed from
the 5 a. m. directions by departing from the latter in
counterclockwise rotations over most of the country,
except the middle Atlantic coast, far Southwest, and
southern California, where the 5 p. m. diurnal changes
were by clockwise rotations. At 3 kilometers the 5 p. m.
winds differed from those at 5 a. m. by showing counter-
clockwise diurnal departures over the entire country,
except the Southeast and the Pacific States. Resultant-
wind velocities at 5 p. m. were lower than those for 5 a. m.
at 1.5 kilometers, except in the Northeast and far North-
west. But at 3 kilometers 5 p. m. velocities were higher
than at 5 a. m. over most of the country, except the West
Gulf and southern Rocky Mountain States.

Table 3 shows the individual maximum wind velocities
recorded during September over the United States.
None of the velocities recorded were unusual, most of
them being lower than any recorded during the past
several months.

MONTHLY MEAN ISENTROPIC CHART

The mean isentropic chart, §=312° (chart XII), for
September 1939, is dominated by a single large anticy-
clonic eddy over the southern part of the United States,
with its center near Fort Smith, Ark. A broad band of
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westerly winds prevails over the northern half of the
country.

Except in the far Southwest and the east Gulf States
the entire pattern suggests prevailing downslope (sub-
siding) motion, & fact which helps account for the defici-
ency of precipitation over most of the country. The dry
tongue extending from Illinois into eastern Texas corre-
sponds closely with the belt of maximum precipitation
deficiencies, while marked excesses are confined to the
region to the left of an observer travelling with the moist
current in the Southwest. Much of the precipitation in
southern California occurred in connection with a tropical
storm which moved inland September 25, but elsewhere
in the Southwest abnormal shower activity prevailed
throughout the month. There is a relatively inactive
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moist tongue extending northeastward over the eastern
Gulf of Mexico, which may be associated with the in-
creased shower activity on its northern, upslope side,
where excesses in precipitation, or smaller deficiencies
than elsewhere, prevail.

In drawing chart XII it was found impossible to recon-
cile in a logical manner the data for Washington, Norfolk,
and Lakehurst. It was decided to draw only for the
Washington averages, rather than force the pattern into
consistency with all the data. The difficulty may be
attributed to the fact that at each of these stations sound-
ings were not made on several days, the dates differing for
the various stations. The data for Seattle, being based
on but 17 observations, were also disregarded.

TaBLE 1.—Mean free-air baromelric pressures (P.) in mb., temperatures (T.) in ° C., and relative humidities (R. H.) in percent obtained by
airplanes during September 1939

Altitade (meters) m. s. 1.
Surface 500 1,000 1,500 2,000 2,500 3,000 4,000 5,000

= e P a3 _>’n > [ =g [ P
Stations and elevations in | & g 5 ] b= ] b= ] = =
meters above sealevel e e | B o | E o |2 o | E i o | § o | E o | B o | B
25 £ |5 2|3 g5 g8 |g|El |8 & g Bl | g |B| (8|8
g 315 Blolel B3 e| B ialsl 8|0 5|5 % e g |
g2 E| 5 |28l g |25y 58 |BE|El s 2|8 &g |B|8| &g |8|E! &5 B|B}% |2|/8|5 |2
£ 13| 5|38 B |35|8|515|3\ 5|38 E|2\8| 5|38/ 5|5(/é4/215\8| 5|3
S |3l 8 )s|el B |E1e| 8 (s|g| 8 |S18| B |S|8|5 |S|8|8 |4|e| B le1g) 8|2
-4 [ Bl &2 lRrl&alBE BI& B el 0 inlale g B Al 0 el & | A
Coco Solo, C. 2. (15m.)..._. 25(1,011| 25.1| 05| 957| 24.2| 83) 004| 21.9 82| 854| 19.8| 78| 806| 17.6| 77| 759| 15.6| 70| 716/ 13.3] 67| 636| 7.7| 78|._._|--____|
Lakehurst, N, J. (39 m.) 24/1,013| 15.8| 88| 950| 17.7| 66 05| 15.3| 59| 853| 13.5| 56| 804| 11.2| 51| 757| 8.9 50| 713! 6.8 47| 630 2.1| 43| 555| —2.5| 42
Norfolk, Va. (10m.). . 26(1,018| 20.9| 86 963| 20,0/ 71| 908| 17.2| 67| 856 14.3| 65| 807| 12.0] 58| 760| 10.0| 52| 715, 7.0, 40! 633| 0.9| 46| 558/ —5.5| 44
Pear! Harbor, T. H. (6m.)__  30(1,014] 22.6 82| 959 20.7( 76/ 905 17.0| 75 854] 14.0 72/ 304/ 11.5 65 757} 11.2| 43| 714 9.1| 30| 631 2.6] 24| | . -
Pensacols, Fla. (13m.)___.._| 271,016 22.8| 90| 960/ 24.0| 73| 907| 21.2| 69l 856| 180 73| 807| 155 63| 761| 12.9| 58 717| 10.4| 50| 635 4.4| 8|7561| —3 2| 48
8t. Thomas, V. I. (8 m.). 2801,016| 28.9| 72| 962| 25.0 90| 909| 22.0| 84| 857 19.4| 76| 809{ 16.9| 71} 762| 14.8) 60| 718| 12.3| 51| 637| 6.8| 46| ___|.__ " el

San Diego, Calif. 10m.).___|  20l1.011| 20.8| 80| 955| 21.6| 70| 901| 21.6 56| 850/ 10.0| 51| 802| 16.7| 47| 756 14.0 44 712| 11.0{ 42| 631 4.5 41| 558| —2.2,
Seattle, Wash. (10m.)___.___ 231,016/ 15.6| 76| 960| 13.4| 74| 904 13.5| 62 852| 11.8| 56| 803| 9.9| 46| 756| 7.6| 47| 711| 5.2( 48] 628) —0.2 o .

Observations made by U. 8. Navy, and taken at 4 a. m., 75th meridian time, except along the Pacific coast and Hawaii where they are made at dawn.
NoTE.—None of the means included in this table are based on less than 15 surface or 5 standard-level observations,

TABLE la.—DMean free-air barometric pressures (P.) in mb., temperatures (T.) in °C., and relative humidities (R. H.) in percent obtained by
radiosondes during September 1939

Stations and elevationg in meters above sea level
Alhuquerque, Atlanta, Ga. Billings, Mont. Bismarck, N. Buffalo, N. Y. Charleston, 8. C. Denver, Colo. El Paso, Tex.
N. Mex. (1,621 m.) (298 m.) (1,089 m.) Dak. (508 m.) (219 m.) 14 m.) (1,616 m.) (1,184 m,)
Altitude | & B 2% 2ls Bl 2% j<BE Bk »
(meters) |% 5 |2 s |2 Z |2 g |2 £ 2 g2 5 (2 5
m.s. S R o |E|®n FRE o |E (%2 ] R s |HI® E
<8 | p|B|E | |El:E |E|E<B |:& |ElE |5 |B|E EIBIcE | B ERE |58
55/ B E |2 5| B| B |2|8%) 8| B |2|E%| 8| 8 |5|E%\ 8 B |20E% B | E|E|5%| 8| & |2lEf|B|E |2
E|é| 5|58 |2| 5 |=(5§|%| 5|28 |¢|8 |21E|£|§ 218 8|5 (S8 (85|28 (2|¢§|%2
] 5] T = ) = 4 5] o {2 - @ ] 4 @ < b3 'S & ]
SlEIE @2 |EIE(gEE I ElEZ |E|8|8E &S |REI&1 |8z & & (812 |&]& |2
Surface 20.2| 86| 30[ 892| 12.8 54| 30| 955 10.8 69| 29| 901F 14.2| &3 .
500.. . 221 78| | R RN SO SRR AN _| 20| 959 14.8/ 77 :
1,000, 20.0| 75| ||l .| 30| 901{ 15.8| 52| 29| w04 13.0| 75 )
1,500 16.7| 79| 30f 850| 14.7| 49| 30| 849) 13.3] 49; 29| 852 11.1| 71 X
2,000 _ 13.7[ 7 30] 800| 12.3; 47 30| 800; 10.5 50[ 29| 802 8.8 69 3 3
2,500 11,2 70{ 30| 753 9.2| 46| 30| 752 7.4| 48] 29| 755 6.4 65 . .
3,000__ 8.9| 60] 30} 709 5.7 48] 30| 7 4.3/ 45 28| 710| 4.2 61 3 5
4,000 _ 2,71 53| 30| 627| —1.8( 53| 30| 6268 —1.6| 42| 28| 627 —1.7| 658 A 8
5,000 _ —-2.9| 50/ 30| 552 —8.3| 50{ 28| 551| —7.9| 41] 28| 552 ~7.7| 51 . 3.
6,000. —8.0| 46] 30| 484{—14.0 46| 20| 484|—14.5( 41| 28| 485|—14.1] 49 3 A
7,000 —15.5 44| 20| 424{—21.7| 43| 29| 423(--21.9| 42| 25| 425/—20.9| 45 3 6.
8,000 -22.3| 41 29| 369{—20.1] 42| 29| 360(—29.5] 42| 28| 370|—28.2| 43 A 3
9,000_ =30.0/ 41] 29} 320)—36.9)____ | 29| 320/—37.3] 40{ 27| 321/—36.3| 42 . .
10,000 —37.8| 40 20f 277|—44.2|__..| 29| 276(—45.1|_._.| 27| 277|—44.1| 40 . 3
11,000 —45,6(..._| 29| 238(~50.2|____ . 26| 238|—51.2|__. . 3 3
12,000 —52.6[-.. 29| 204|—54.7|____ 26| 204|—56.6(..__ A 3
13,000 —58. 7 ...} 28! 174(—58.0|..__ 26| 174|—59.7| .. __ 5 3
14,000 —63.7|.-. 28| 148|—59. 5| ___ 25) 148|—62.0(.___ 3 3
15,000 —67.2{__ 28/ 126/—61.0)____ 23] 128 -63. 9} ___ . X
16,000 —60.3]... 271 108[—62.0)__.._ 23| 107)—64. 5{_.__ . 5 3
17,000 —69.9__..1 25; 91|—62.3[___ 211 91{—64.2{..__ . 5 .
18,000 ~—68.0].. 25 T78|—61.5]_ ___ 18| 77(—62.5__.. A 3 5
19,000. . —65.3]....1 22| 66[—60.7|_ 12| 66(—860.7|.._ f 3 A
20,000 —62.8[._..1 17| 56[—569.71.___ 8 56} —59.6|.._ . . .
21,000 —60.2(.._.] 10| 48(—58.2( ___ RN SRR 3 48 —61. 71 ___ 8! 48/ —58.6/___._ 6 48/—58.8/  __
22,000 —57.8. ... 5(..__{—57.0|_._. JR DU D .- 6 40} —60. 6| N 61 420 —56.8|___ 1. oo feenasf----

Number of observations refers to pressure only as c!:empemtum and humidity data are missing for some observations at certain levels; also, the humidity data are not used in daily

observations when the temperature is below —40.0° C
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TABLE la.—Mean free-air barometric pressures (P.) in mb., temperatures (T.) in °C., and relative humidities (R. H.) in percent obiained by
radiosondes durmg September 19839—Continued

Stations and elevations in meters above sea level
Ely, Nev. Joliet, T, Medford, Oreg. Miami, Fla. M inneapolis, Nashville, Tenn. Oakiand, Calif. Oklahoma City,
(1909 m) (178 m) (401 m) (4 m) Minn. (283 m) (1830 m) (2m) Okla,. (391 m)
Altitude |2 Bl 2| 2l Pl 2l > |k 2L >
mosl (€, e |55z 2 |E[S2 ¢ | T[22 ¢ |53z ¢ [ °g 2 |52 e |§|°2 g 8
T2 g {2 |=g 8 12 [sg g (288 EREC S |2 52 3 |5 |sg £ |5 58 2|5
E|E| E |35 2| |58 2| 5|25 |26 |28 (2|5 |58(5|2| 5|28 |2|2|5/3|3(°¢€]|3
s ¢ B |= gl 2 12 |g| B |28 1&gl =& |3 sl EZIE gl Bl el 8|2 Bl &=
VA -V S T - A -V I R =R A - I - P4 e~ [ - A -V B R R A N S - A ~ [ I A -V B I -
Surface.___..| 30| 812] 9.6/ 69| 28 095/ 15,8 80| 30; 068| 14.8 4| 95| 30| 984] 14.9] 73/ 30 3] 82| 29 970{ 2L.7| 55
500 ... [ R o--| 28] 958 .2 62 30] 958 15.9 L5 R2| 30| 957 15.6 65 30 .0f 68| 20i 957) 23.3| 51
1,000. __ _lo--| 28] 904, 18.2| 59 30| 902 15.9 . 6 90: .4 30 5| 50| 29, 905] 23.3] 45
1,500 _ . JE DU S, - 281 853 15.97 53] 30] 8501 12.8 .7 .1 30 5.4 45| 29 .5
2,000 __ 30| S03| 11.7] 64| 28] 804| 13.0f 50| 30§ 800| 10.5 .9 .7 30 .2 44] 29| ¢ .3
2.500. 30 756 11.6] 56| 28| 756 10.2[ 50[ 30y 753 20 1 .0 30 L1 431 29 i
3.000___ 30f 712 R 3| b5 28| 712 7.8 50] 30f 708 5.0 9.2 . 30 I 410 29 .7
4,000 .. 29| B30 0.9 58 28] A30 1.3| 52| 30] 626 —1.5 3.9 .7 30 .91 40| 29 .0
5,000_ .- 28| 556 —5.8| 57| 28| 556 —5.4| 52| 34 552| —7.8 L7 .7 30 J1p 38 29 L0
6,000___ 271 488/ —11.3| 50| 28] 489 —11.5| 46/ 30| 484|-14.9 7.9 .2 30 3.0 7| 29 .0
7,000 _ 27| 428({—17.6| 42| 28] 428|—1%. 3| 40| 30| 424(—22.3 .2 1.4 304 .91 351 29 .6
8,000 .. 26| 374|—25.3| 41| 28] 374|—25.7 39 30| 369(—29.7 R} . X 30 L7 34| 29 2.5
9,000, __ 265 325|—33.0| 40| 28] 325/—33.8] 39f 30; 320|-37.1 i) 5. 4 30 .21 34| 29 . 5
10,000.. 27| 282|—40.3; 38| 28] : . 30| 276|—44. 5 .7 3.6 30| - 2.4....] 2 .
11,000 26] 243(—47.2]....| 28 30} 237|—50.4(. 3. 5(. LD - 30 ] 29 . 91.
12,000 26| 208 —562.9.___| 28] - 30! 203|—55.0 . 5.0 30 Bl 29 L2
13,000 26| 178(—57.3]..__| 28 30 174 —57.5]. '.4 . .8 30 R4 29 V21
3,000 26| 152[—60.6|. ... 28 301 148]—58. 8 34, 5| - 9.8 29 L3 28 . 4.
15,000 _ 26| 120(—63.4|..__; 28 281 126 —60.9,_ 8. 3. 0l 29 L O[.-. 27 5. 6] -
16,000 26| 110{—65.0|...-{ 26 28] 108 —62, 1. . 9| 51. 4| 29 Ao 28 B8, 9] .
17,000 . 25| 93(—64.9|.___| 24 25f 91}—62.5(. . 3. -4 27 6| 22 L 6]
18,000 _ 23| 79|—64.3|---.| 23 24 T8{—61.8(_ _ .1 .0 27 —64.0(.._| 21
19,000 . 4] 67]—62.5(____| 21 20| 66 —60. 7. L2 R, 4. 24 2. 4[....| 20
20,000 _ 7{ 57|—€0.5|....1 13 11| &57(—549. 5. 54. 0 3 2 —60.8|....| 18
21,000 N TN ]9 S R 2 16 9.4/ .| 12
22,000. - 5 - L9 12 6. 8
23,000 ... B DS D S SR S VRSO IO B IR B, . 8 35/—56 3| ... | ... U P
Stations and elevations in meters above sea Jevel
Omaha, Nebr. Phoenix, Ariz. St. Louis, Mo. San Juan, P. R. Sault Ste. Marie, Spokane, Wash. | Swan Island, W. I. { Washington,! D. C.
(300 m) (339 m) (176 m) (18 m) Mich. (221 m.) (597 m.) (10 m.) (7 m.)
Altitude | & P& Bl <3 Bld Bl Els Bls <
(meters) | 5 |2 £ \Z 3£ z 2 Z |2 z |2 5 (X 3
mes. 1oy e |Eice g | 5ot g | 5|28 : | 5128 e |5lcs ¢ E|l8 ¢ |£|2¢ g |8
58 E {E s 5 | 2lss 5 | 2|sE = | Elcs 3 | 2|52 5 252 3 | 2|88 3 |2
w5 e ] B |wlsE ¥ 2% L5l o | R g | 5| @ Els|us @ E | el o 2 le|nE o 2l
E¥1 5] E |z |&%] B| & |zj&"|8| & |&|&"| 5| & |B 1AM E| E (&5l 5| B |52 3 E(E|1BT 5| 2 |=&
= 0 B | = S 2l § | =18 Z| 8 |28 Z g 15|58 21 & | 2|8 % g | & |8 & g ] g @ g | E
5 (| E | g E 2B E| B |25 |E| E1sEElE E31E)E|S1E|E)|E % gl E |2
z |&]| & &z | &l 6 |[fla |A| & |84 |A|l b |2 |&ale |82 (&8 |BZ2 || & [Klg | &) & |/&
Surface___... 30| 980} 17.7| 60| 29) 97 24,0l 68| 30f 995 20.5 30 989; 10.5| 93| 20 946] 1L.8 63| 29 .3 36
500. .. 30| 958 19.4| 55 20 955 26.8] 57| 30! 959 22.9 30| 957 11.7 R S 20 .7
1,000 . 30| 904 19.2| 50| 29 9021 25.1] 50| 30 906 20.s! 30| 901 10.0 20 )
1,500 _ 30| 853 17.5 48| 20/ 8521 21.5; 51| 30) 855 14.2| 30| 848 .5 29 . 5|
2,000 . _ 30| 804| 14.9 49| 29 S04 18.1| 53] 30} 808| 15.1 30( 793 5.6 29, . 5
2,500 . 30 757 12.0| 50| 20| 758} 14.7] 53| 30] 759 12.0| 30( 750 3.4 29 L5
3,000 . 30| 713 8.9 50 29f 714 11.3| 53] 30| 715 8.8 30| 705 14 29 L&
4,000 __ 30| 631 2.6 48[ 29| 633 4.3 57| 30! 633 2.2 28( 622 —4.3 24 2.0
5,000 _ 30| 558| —3.8| 44| 20f 559| —1.8] &4 30[ 559| —4.3 28( 548(—10. 0| 27 3.4
6,000. .. 30| 480|—10.0| 39| 29| 492 —7.5{ 46/ 30| 491/—10.4 28( 480 —16.1 27 at
7,000 __ 30/ 430(—16.6| 36| 28 433[—13.8] 40| 30| 431|—17.4 28( 420[—23.1 27 .7
8,000 __ 30| 376|—24. 1| 34 28| 378|—20.5 35| 30| 376]—25.2 . 25| 356|—30.5 27 .1
9,000 30| 327|—32.1| 33| 28| 330{—27.9] 37| 30) 327(—33.0 i 28| 317|—38.2 27 .2
10,000 .. 30| 284(—39.7| 33| 28| 287|—35.7| 36| 30; 283|—40.8 .0 28| 273|—45.7 27] i
11,000. . 30| 244(—46.06{_. 281 248(—43.1|.___| 30| 249|—48.1 2.4( . 28| 235|—52. 3. 27 3.6/,
12,000 30( 210(—52. 7). .| 28 213/—50.2|__ 20( 209|—54.5 Q7). 26( 201|—566. (4. 27 .4
13,000. _ 30| 170(—57.4j.___| 25! 182(—56.6 28| 178|—=59.7 o 25| 172 —58. 0. 27 L1
14,000 _ 29| 153|—61.1j_.__| 28] 155|—62.2 28] 152(—463. 9 L4 25| 146|—59. 7). 27 66. 4
15,000 _ 20{ 130(—64.0{.___| 28] 132|—66.7|.. 27| 128/ —67. 4 i 24| 124/ —60. 9] 27 2.2,
16,000__ 28! 110|—66.0____| 28| 112|—69.5|._ 25 109 —69. 1 L 4. 22{ 106{—861. 5]. 7 5.1
17,000 _ 2% 94|—66. 1) __ | 28 94|—69.4( .| 24 92(—06& 8 2.3 18] 90}—60. 8. 26 . 8
18,000__ 26/ 79| —64.7|__ 28| 80|—68.0f.. 22] TR|—66.3 9] . 13| 76j—50.5/. 25 2
19,000 19, 7| —62.8|____| 23 68(—65.5/. .. 18] 66(—063. 6 .7 7 6 LBl 24
20,000_. 10| 56!—60.5(.___f 16| 57{1—62.7|__. 8 . RIS R UV SRR DRI SN N P, - 1%
21,000__ 9| 48]—58.5(__..) 14| 49—60.0(.___[..__|- 66. 7 .. RN AU [ DRI (AU PR P, I I )
22,000 _ [ P, - . 4| JRURRS PRI PRI RO PRORN SRR I aeee 6
23.000____ ... JRS DR U S . 3. I RN RN B D SN R JRURE DR PR (R USRI P S .-
1 Navy.

Observations taken about 4 a. m., 75th meridian time.
NoTEe.—None of the means included in this table are based on less than 15 surface or 5 standard-level observations.

Number of observations refers to pressure only as temperature and humidity data are missing for sume observations at certain levels; also, the humidity data are not used in daily
observations when the temperature is below —40.0° C.
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TaBLE 2.—Free-air resultant winds based on pilot-balloon observations made near 5 p. m. (E. S. T.) during September 1939

[Directions given in degrees from North (N=360°, E=90°, S=180°, W=270°)—Velocities in meters per second (superior figures indicate number of observations]

Abilene, Alb\:lqeuer- Atlanta, Billings, Boise, Brooklyn, Browns- Buftalo, Burling- Charles- || Cheyenne, || Chicago, Cincin-
Tex. NqMéx Ga. Mont. Idaho N. Y. ville, Tex. N. Y. ton, Vt. ton, 8. C. Wyo. Iil. nati, Ohio
Altitude (537 m.) qa, '554 m:) (302 m.) (1,095 m.) (850 m.} (15 m.) (7 m.) (220 m.) (132 m.) (18 m.) (1,873 m.) (192 m.) (157 m.)
(meterls))
m. s. I
Di- | Ve- || Di--| Ve- || Di- | Ve- || Di- | Ve-{| Di- | Ve- [{ Di- | Ve- || Di- | Ve- || Di- | Ve- || Di- { Ve || Di- | Ve- || Di- | Ve- || Di- | Ve- || Di- | Ve-
rec- | loc- || rec- | loc- || rec- {loc- || rec- | loe- || rec- | loc- || rec- | loc- || rec- | loc- || ree- | loc- || rec- | loc- || rec- | loc- || rec- { loc- || rec- | lce- || rec- | loc-
tion | ity || tion | ity || tion | ity | tion | ity || tion | ity || tion | ity || tion | ity {| tion | ity [{ tion | ity || tion | ity || tion | ity || tion | ity || tion | ity
o © Q o -] o o o o -2 -] o -3
Surface...__.| 154%' 1.7 28%| Q.6( 20129 (.8|| 299%( 2.3|; 189 2.7} 1082% 3.8(] 2671 2.0;| 210% 1.2 0. 2 .7
500._. [ RS S 392 .8 R | oooo|j 2329 3.3{| 115%) 4.2!| 2611 3. 2/| 2462 2.4 1. .2
1,000 148%; 3.4 748 1.3 _|I 2043 2.01] 260% 4.9 124%] 2.9]| 2513 5. 4|| 2768 5.0 1. 2{|. .3
1,500 1530 3.2 6828 .6 L3\ 28730 1.0p; 28218 54| 12328 2.4 2561 7.9/| 285Y| 6.9 L6[[.... . e .0
2,000 15431 3.3|| 212% 2.4 701 1.0 4] 2783 1,5(| 2841 6.6]1 1262 2.0/ 2654 9. 4| 2882 8.8 2.3|] 2288 3.0 . 8
2,500 __ 1573 2.9(| 2023 2 8| 3252 1.0 L3\ 2641 2.3|] 28426 7.6|| 1191°] 2.1|] 278111 9.2} 28914 10.4 3.0|| 25228 3.4 .3
3,000 _ 162%|  1.9|| 211%| 2.7|| 34314 1.8 L0} 255 3.0 7.6|| 10318 2.5|] 2821Y 9.3}| 30212 10.3 2.3} 26i1 4.8 .2
4,000 15828 2,19 229 3.3|| 3057 1.9 . 7|1 248%) 5.4 71t 3.0|] 2904 10.0f ... ___|._._._ 3.8 272% 8.6 ¥
5,000 _ 21228 1.9} 233%| 4.0|| 32615 2.4 8|1 2491 7.3||. 6410 2.8 3.0|| 2664 10.1 .3
6,000. 2520 1.9 23219 4.4)| 3261 3.2 ARYTNE7 /LTI VA1 | SRR RO | PSRN (R | RN PRI | PRSPPI PRI | SR P 268211 10,0 .3
8,000. _ 20419 4 8(] 22615 4.4} 35513 2.3 L 3] - PRI R DR ISR | PSORDREVIS BRI | PR P 26117| 14.2 .2
10,000. __ 30871 9.0(] 2571 5.0|...-.. I [ | PR O | R AN § DEPUPIUOUY U | R PP | NP PR 28013 18.7 -
12,000 __ 30118 BBl ofo-- - PR | FRPUOUPRSN PUPUSUPOR | PRV FUPUPRP § FRVRPUUGUUN PP | PR PRSI | (RPRpR PRSP | NP S .
14,000 ___ ... b7 BI0E I 0 1 DR DRRRPRES | PORIORIRS BIRouprpny | PRPRORUPROR FEVRppoe | SORIPUPROSY DRUpUpun | PRORIpIv PRORPIRN | FIRUPUPRIDN SRRvupony | FIUUOUPRpRpnY FROUpuppry | IRRUPRORPUVRY DRORSRORS | (RPRCRSIPN PRSP | PRI e
El Paso, Fargo g:?'}f{ Havre, Houston, Huron, Las Vegas, Little Medford, Miami, Minneap- || Nashville, || New Or-
ex. N. Dak Car Mont. Tex 8. Dak. Nev. Rock, Ark Oreg Fla. olis, Minn. Tenn. leans, La.

Altitude (1,196 m.) (283 m.) (271 m.) (766 m.) (21 m.) (393 m.) (570 m.) (82 m.) (410 m.) (10 m.) (261 m.) (194 m.) (19 m.)

(meters)

m.s.) | pi | Ve- || Di- | Ve || Di- | Ve- || Di- | Ve- || Di- | Ve- || Di- | Ve-|| Di- | Ve- || Di- | Ve- || Di- | Ve-|{ Di- | Ve- || Di- | Ve-|| Di- | Ve-|| Di- | Ve-
rec- | loc- || rec- | loc- || rec- | loc- || rec- | loc- || rec- | loe- || rec- | loc- || rec- | loc- || rec- | loc- || rec- | loc- || ree- | loc- if ree- | loc- || ree- | loc- || rec- | loe-
tion | ity || tion | ity || tion | ity |} tion | ity || tion | tion)] tion | ity {) tion | ity |} tiom | ity ;) tion | ity || tion | ity |} tion | ity ]| tion | ity |) tion | ity

o o o o -] (-] -] Q -] =l o o o

Surface____. 13630 0.8}] 236%¢| 1.4|| 173 0.3|| 26027 3.3j] 135% 3.2|| 220%| 2.0| 115%° 1.8|| 132" 2.1} 306%| 1.4( 1113% 2.2} 2359 1.8 2813 0.7 T 1.4
500___. e Lol 25080 L.7|] 177 11 | PR P, 12930 3. 5| 22230 1 8|j____. _.--1 155%| 2.7[1 3081 L4|| 11930 2.5 257w 2. 4] 239 L7100 2.5
1,000 e oo || 256%0 2 8[| 243 L8|t 26437 4.4]| 11730 2.7i| 2350 2.3} 118%) 1.9[| 1668 2.1|| 3072 1.2{f 112%| 1.4} 2342% 3. 8| 243 L8 10430 2.8
1.500. . _| 14280 1 3| 260%%  4.9( 2642 SB[ 264270 6.6[] 10620 2.2![ 25318 4.1j| 153%| 1.6[] 2082 1.3j| 2172 .6 9130 L] 250%%  4.8|| 24028 L6l 83 2.9
2,000.. .| 153%¢ 1.9|f 2713 7.0|| 2731 2.0|| 2642 7.5|| 032f| 2.4|) 263%| 5.1{ 1852 1.4]| 26419 1.0|) 2002 1.8 @7 .5y 264i7) 7.1) 26317 L9l 6985 3.2
2,500 L) 13930 2.6 2812 8.5 209%| 2.9)] 2831 8.6 96M| 2.9; 286%| 7.4(| 211 3.1)| 3077 L6)| 212011 2.3} 18 LT 270250 9.2)) 285w 1.1 7658 3.4
3,000 _f 12580 2 8| 28320 11.2|] 313 4.2 268%| 9.8|] 841 2.8([ 273 8.2|] 208%| 4.5} 31927 1.3j| 22127 26| 20037 1.3|| 260%| 10.7|] 299% 1.9|| 64| 3.7
4,000. _ L] 12821 16| 28012 12.3{| 3113| 5.9 2802 11.2| 8617 4.81| 274%| 11.2)| 213%] 6.91] 23024 1.3[] 21425 17|} 20224 2 41 28119 13.2|| 35220 3.6 7915 3.6
5,000. . J| 2041 1,9|L 285 14.5{f 306'° 7.5|1 2®31%] 13.2 T4 3.91| 280%%) 12.4|f 219%% 7.5)| 206120, 2.6/ 24223 1 0{] 18020 3.5(| 2914 15.0if 3351 3.7 -
6,000. _ L2451 2 6|| 28317 16.2|] 28817 7.8{{ 28711 12.7 68131 3.3 2813% 14.6|] 2237 8 5| 2602 3.4]| 268 L8(| 18120 3.61| 2004 16.3{ 33017 5.7 .
8,000.. 27817 4.6 2814 21.0| 28713 9.7 . 2789 18.%|| 2257%| 13.5|| 26617| 4.0|| 2541 1.1 15911 4.4 31412) 6. ¥ .
10,000 . ___[._____ . Sl 2099 11.1 28513 22,61 2307 19.5(] 34710 1.4 --- R -
. I | IR S, 285120 2521 24107 2561 .. __|._.__ - _
[ | (RS (RSN | NP (PP | DIV PR { FPUPIUPSS DPIPRIR | OUSNIS SR 23713 20.2 . .
________________ '] %41'-‘i 10.1 I,

Oakland, (| Oklahoma Omaha, Reno, St. Louis, || Salt Lake || San Diego, (| San Juan, b;}\l}ltﬂSte. Seattle, Spokane, || Washing- || Winslow,

Calif. City, Okla,|| Nebr Nev. To. City, Utah Calif. P.R. Mich' Wash. Wash. || top, D. C. Ariz.

Altitude {8 m.) (402 m.) (306 m.) (1,346 m.) (170 m.) (1,294 m.) (15 m.) (16 m.) (198 m:) (14 m.) (603 m.) (10 m.) (1,488 m.)

(meter]s) —

m.s. .

Di- | Ve- || Di- | Ve- || Di- | Ve- || Di- | Ve- || Di- | Ve- || Di- | Ve-|| Di- | Ve- || Di- | Ve-|| Di- | Ve-|| Di- | Ve-|| Di- | Ve-|| Di- | Ve-{| Di- | Ve-

rec- | loc- || rec- | loc- || rec- |loc- || rec- | loe- || rec- | loc- || rec- |loc- || rec- |loc- || rec- {loc- |i rec- | loc- || rec- | loc- |} rec- | loe- || rec- | loc- || rec- | loc-

tion | ity || tion | ity || tion | ity || tion | ity || tion | ity {| tion | ity || tion | ity || tion | ity || tion | ity || tion | ity || tion | ity || tion | ity || tion | ity

o o ° o -] -] o o (-] o o -] o

Surface 3.9]| 193%( 3.2/l 2003 2 5 245%| 0.9{ 200 1.6 2957 1.1|| 283%! 3.2 3%  4.6([ 2712¢| 1.6[] 307 2.0) 216%| 2.2 177%] 1.1j 211%| 2.7
. 1.8 193%| 3.2;} 2033 3.7f._....|-.-.. 204 1,91 .. . __. 22647 1.4 093 6.4(| 2382 2.4{| 2078 1.1} .__.. - 214% 2 1. ..o
1,000 . L21| 1883 3.5|| 196%F 4.2f|. .. |..... 22629 3.0|1- Cooo|| 14781 2.4 1102% 4. 0]| 220:8) 4, 5|} 275M| 1.5 22330, 2.8 244:¢ 4. 1)} .
1,500 1.2|| 200% 4.5/ 230%| 5 3|1 231% LT 2447 4.2 1.2(| 144% 3,61 1094 4,7{| 25421y 5.8 22921 2.4| 225%7 3.0]( 2757 5.0/ ..._. I
2,000. . 2.3|| 206%) 4.6]] 245%| 7.1jj 159%| 1.3} 255%| 5.3 1.6[] 15423 2.6|i 103%) 4.7l 26519 8.2/ 24319 2.1|| 22027 3. 8| 297 6.2)] 2040 2.5
2,500 _ 2.8|| 2081 4.8 2558 8.3 180%) 2.5/ 2637 6.5 3.2(] 175% 2.8 973 4, 8)| 27415 9.1|] 26217 2. 3|} 2471 4.4|| 2947 6.8[] 199%| 2.8
3,000 _ 3.4|| 2112 3.6|| 24327 9.6|| 200% 3.6(| 271 7.9 3.5 19272 3.7 8923 5. 11 27418) 10.4}] 26717| 3. &l 25522 5.9 2924 7.5|| 19437 4.1
4,000. 3.1}){ 232% 2.3 72141 10.9|| 2136 4.3 278%| 8.3 5.8(| 1991 5.1 861 5. 0f| 28812 12,6} 290'7| 4.0|] 2562 B8.3|| 2042 7.8|| 2052 4.7
5,000 4.9{| 256200 3.6 27718 11.6| 217%| 4.9(| 2927 7.6 6.3|[ 2124 7.5 9120 5.5 .__.__ .ol 28417 6.®)E 272080 9.2 22004 4.2
6,000 5.4}] 26519 3.7|| 279%| 12,51 214%| 6.3[[ 2004| 7.8 7.0/| 21219 8.8 8818 5, 10.0/] 28018 10.4||. 23511 5.9
8,000 . 7.7 28217) 6.7|| 2821%] 14,6{ 2193 8.7 8.8 Q01| 8. 17| .o 239%0 9.4
10 10. 1j} 29014 7.8| 28617 17.4(] 22717 12, 1{j_ R b6 L3 I (R 4 | RIS SRR | PPN PO 25615 15.5
12, RN | (RPN SR 28019| 16. 4| 224!0 17.4 47000 7.6 . b e 25813 16.9
14 R | SSRRORIRS DRONRPRN | SEORRVIPIPR SURIPIS | DEPUPUPRUONS PRPUURpuel | FOUPIDUY SRRPRRor | PRSPUPEOES PRPIDION | (RPN PRI | R DRI | SRR JRPUDN | DRI PSS 26611 13.3
LG 1.1+ IS PSR PRSI | SRRPUPIPS FOUPRPUPH | DRRRIUORY (NPT | BISURIPRD FOPUPI | PRSPPI SRR | PRSRDUNE IR | (RONSRY PR | PR DRNPIPI | SNPPII NI | NPRSRRSG P 25310 5.6
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TasrLE 3.—Mazimum free-air wind velocities (M. P. 8.), for different sections of the United States based on pilet balloon observations during
September 1939

SEPTEMBER 1939

Surface to 2,500 meters (m. s. 1.) Between 2,600 and 5,000 meters (m. s. 1.) Above 5,000 meters (m. 8. 1.)
2 @ fed & 2 &
3 g E £ £ g
Section 4 -~ 4 - 4 -
R g N R g v s g .
g | Direction) = Station g |Directionj < Station g |Direction] 2 Station
g 3 g 3 2 3
2 2 |s El 2 | E E e
3 s |= 3 = |s K 2 | =
= < | o = < [/ b4 < A
Northeast 1. _______ 33.1 | WNW__| 1,180 | 6 | Boston, Mass..__... 38.4 4,660 | 10 | Cleveland, Ohio_.... 57.6 | WSW___| 12,400 | 28 | Cleveland, Ohio.
East-Central 2.____.{ 26.5 { WNW__{ 2,260 | 10 | Washington, D. C__|| 29.0 2,850 | 29 i i - 36.0 | W___.___| 9,720 | 25 | Greensboro, N. C.
Boutheast ¥____ 19.7 | N_______ 2,000 | 14 | Charleston, 8. C_.__|{ 24.9 5,000 | 14 | Jacksonville, Fla.__._|| 37.0 | WSW___| 10,540 | 30 | Jacksonville, Fla.
37.7 | NNW__| 1,970 | 3 { Rapid City,S. Dak._| 36.0 4,130 | 20 | Rapid City,S. Dak__|| 52.8 | W_._.___ 13,890 | 11 | Fargo, N. Dak.
32.3 | WSW.___ 790 | 12 | Moline, Il _________ 34.0 4,960 | 10 | Chicago, IN__ __.__. 30.0 | WSW___| 13,080 | 26 | Omaha. Nebr.
.| 302 SW__.__{ 1,730 | 3 | Amarillo, Tex_____._ 25.6 2,870 | 29 | Little Rock, Ark_ 43.0 | SW_____ 11,450 | 23 | New Orleans, La.
Northwest 7._._.___ 28.3 | WSW, 1,770 | 27 | Pocatello, Idaho. .. 35.0 4,820 | 8 | Havre, Mont.___ 49.6 | WSW___1 10,220 | 4 | Billings, Mont.
West-Central 8. 25.4 | WNW.__| 2,480 | 15 | Cheyenne, Wyo_____ 418 3,560 | 1| Modena, Utah__ 56.0 | NW_____ 19,440 | 19 | Denver, Colo.
Bouthwest . .______ 28.6 | SSE____._ 816 | 24 | San Diego, Calif.__.|[ 29.2 4,940 | 13 | Las Vegas, Nev 51.2 | S8W____| 9,700 | 12 | Las Vegas, Nev.

! Maine, Vermont, New Hampshire, Massachusetts, Rhode Island, Conneeticut, New

York, New Jersey, Pennsylvania, and porthern Ohio.

? Delaware, Maryland, Virginia, West Virginia, southern Ohio, Kentucky. eastern

Tennessee, and North Carolina.
3 South Carolina, Georgia, Florida, and Alabama.

4 Michigan, Wiseonsin, Minnesota, North Dakota, and South Dakota.

8 Indiana, Illinois, Towa, Nebraska, Kansas, and Missouri.

Tennessee.

Texas.

* Montans, Idaho, Washington, and Oregon.
8 Wyoming, Colorado, Utah, northern Nevada, and northern California.
¢ Southern California, southern Nevada, Arizona, New Mexico, and extreme west

¢ Mississippi, Arkansas, Louisiana, Oklahoma, Texas (except El Paso), and western

TABLE 4.—Mean altitudes and lemperatures of significant points identifiable as tropopauses during Seplember 1939, classified according to the

potential temperatures (10-degree intervals between 300° and 409° A.) with which they are identified.

(Based on "radiosonde observations)

Al?l)\}quz\xfggue, Atlanta, Ga. Billings, Mont. Bismarck, N. Dak Charleston, S. C. Denver, Colo. E1 Paso, Tex.
— R —— _
Potential tgmpera-
tures, Nuwn- | Mean I;g':? Num- | Mean l:ég’_n Num- | Mean Igf;f‘ Num- | Mean 1:23?? Num- | Mean I:zf:? Num- | Mean 1:‘1:33: Num- | Mean I:ggi-n
ber of | alti- ra- ber of | alti- pera- ber of | alti- pora- ber of | alti- pera- ber of | alti- pera- ber of | alti- ers- ber of | alti- ra-
cases | tude geure cases | tude | Bor% | cases | tude | BOTY | cases | tude | §oT3" | cases | tude | Ror5 | cases | tude | BUr% | cases | tude iaig
1 7.1
1 5 3 1 7.7
- - - 10 3 . 17 10.5
10.4 [—44.9 3 11.2 |-51.0 20 11.1 |—49.4 21 11.0
12.3 [—55.5 24 12.9 |—58.4 13 12.3 {—58.7 17 1.9
13.6 |—61.8 16 13.6 |—63. 4 11 12.8 |—57.3 3 13.4
14,7 | —67.2 17 14.7 |—67.2 5 14.0 |—-61.2 3 13.8
15.7 |=70.1 14 15.4 |—68.1 6 14.5 [—61.7 5 14.8
16.5 |—=73.8 7 16.2 |—71.1 4 14.9 |—61.5 4 14.9
17.1 |~-74.0 8 16.8 |—72.1 6 15.8 [—63.7 3 16.1
400409 17,3 |~71.8 5 17.0 |—€8.0 1 16.4 |—63.0 5 16.2
Weighted means_._| ___.___ 14.0 [—62.1 [___..__ 14.5 [—64.8 [__.____ 12,8 (~55.9 {_._____ 12,2
Mean potential
temperature
(weighted), °A__. 362.4 368.2 350.7 347.5 360.4 361.6 364.7
Ely, Nev. Joliet, IlL Medford, Oreg. Miami, Fla. Minneapolis, Minn. Nashville, Tenn. Oakland, Cal.
Potential tempera-
tures, © A. um- | Mean lgrena_n Num- | Mean I:‘égt];'n um- [ Mean 1:{!;‘;? Num- | Mean I:gf:_n Num- | Mean 1&&::}1 Num- { Mean 1:%?3_“ Num- | Mean lgfl?f]
berof | alti- ra- | Porof | alti- pera- ber of | alti- pora- berof | alti- pera- berof | alti- pera- ber of | alti- ra- | Derof | alti- ra-
cases | tude lt);?xre cases | tude | ;.. | cases tude ture | cases | tude | Y, 0. | cases | tude ture | ©BSes tude lgl.;re cases | tude lgem.e
............................................................................. 3 6.3 | —28.3
1 7.9 {—34.0 |. - 2 1 8.0 [—28.0 3 7.7 =357
3 9.6 |—43.7 .0 | —47.3 14 3 2 9.0 |—38.0 8 9.1} —39.1
17 10.6 [—47.2 22| 10.9 [—49.8 26 11. 5| 1.3 |—52.0 22 10.7 | —47.9
19 12.5 |-55.5 16 12.1 |—55.9 14 12. 22 12.0 |-53.1 13 12,2 | —56.4
9 13.0 |~58.8 11 13.3 |—59.5 6 13. 9 13.6 |—61.8 5 12.6 | —55.2
8 14.0 {—61.4 14 14.6 | —66.1 3 13. 9 14.8 |~88.0 7 13.7 | —~59.9
9 15.1 |—65.6 3 15.4 |—69.7 8 14. 17 15.3 |—67.8 b 14.1 | —58.2
10 16.0 |—64.6 6 15.7 |—67.7 3 15. 7 16.3 |~-72.8 7 15.8 | —65.3
8 16.0 {~68.2 7 16.3 |—67.7 [ 15. 4 16.5 |~69.0 10 16.0 | —64.2
400409 4 16.7 {—65.8 2| 18.9 [—67.0 7 16. 5 17.2 |-71. 4 7 16.6 | —65.1
Weighted means.._|..._._. 13.3 |—-57.6 |_.._._. 12.8 |—57.6 [....._. 124 [—54.9 || 14.6 |—65.5 |..._._.| 12.4 |—-56.4 {.._.__. 13.9 |—61.7 ... 12.6 | ~53.7
Mean potential
temgerature
(weighted) ..__.__ 362, 7 352.7 351.7 364.5 350.1 362.5 355.2
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TaABLE 4.— Mean altitudes and temperatures of significant points identifiable as tropopauses during September 1939, classified according to the

potential temperatures (10-degree intervals between 300° and 409° A.) with which they are identified.

(Based on radiosonde observations)—

Continued.
Oklalgﬁ; City) | Omaha, Nebr. Phoenix, Ariz. | San Jusn, P. R. | S3ulb Stfc'hl_“a"e’ 8t. Louis, Mo. | Spoksne, Wash. |Swan Island,W.I.
-3 k- [+] ] D D <
% 5 5 E | g 5 |, |, E |y 5
Potential tempera- | & = 2 = g = & =] g = = & 2 o
resh (8 e | B |3\ g ) |3\ 8| § (8| | B |Z|e| £ |Bls|E|flz|5(3 g8
S B & 1S & 2 e8| = g |2 8 2 |3 =z g el 8 O I & [S] 3
S| = g S| 5 5] S| & g S| = £ e | = = S| = g s | 5 g s | B
- = o = = a s = 51 ™ = [ s = = ~ = & P = 151 ™ = g
21 a ] a o =] g g ] a £ = = = ] = S| 5 a o g
= = & 2 Ed e 5 a =) 5 E] = E 2 a = ¢ @ g 3 g
5 & & § 3 g g g g S g 2 & g 315 2 &
z | A = z | = s |z = 2 |zl = 2 1zl = 2 jz| A 2 lzl a2 2 |zl = =
310-319 DR IR I 1 TT| =340 oo fommecc e JEVERS SRS PSR, 4 7.5 1 =343 ||l 2| 8.2
320-329_. 3] 9.4 | —40.3 8| 9.9 —~458 |___. e leeamias PR PRSI R, 22 | 10.2} =527 2|10.8| ~-53.5] 18| 9.9
330-339__ 8(10.7 | —46.8 | 16 | 10.1 | —41.9 51108 | —~46.6 | 3 | 11.2 | ~51.6 | 19 [ 11.3 } —56,2 117 | 10.9 | —49.5 | 24 | 11.2
340-349 171121 | —53.9 (17 (121 —550 15 (1.8 -50.5 (10 {123 | =559 8 | 11.8 | —54.9 { 17 | }2.3 | —&7.2 | 11 | 12.3
350-359_ _ 141134 —50.9|12(13.2) —58.2{17}113.5| —61.2 | 13| 13.4{ —61.3 5131} —61.0| 90|13.8] —6+3 | 4| 13.2
360-360__ 131477 —66.5 | 8| 14.2 ]| —62.5 (11 | 148 | —67.3 (14| 14.7 | —66.5| 8 | 140} —62.1 { 11 | 149 | ~70.1 3136
3710-379 7157} —70.6{ 0153 —67.2| 131157 | ~69.9 51156 —71.0| 3143 —60.0) 9150 —66.3 | 4| 146
380-389._ 91150 | —69.8 7158} —67.4 10} 16.4 | ~71.9 71185 —73.6 | 31157 | —66.3 6161 =71.0] 3} 150
390-399__ 5|16.8 | ~71.4 | 12 | 16.3 | —67.3 7(167| —-70.6 | 6169 [ —72.0 |____{....__|....____ 101 16.2 | —68.8 | 3| 158
400—_409 3|17.8 | —72.7 21722 —70.5| &§|17.4 | =71..6 | 2| 17.2 | —=72.5 11163 —63.0{ 5|16.9 —~68.8 {.___|._____
Welgh.ted means_.__|.._.| 13.7 —60.0 | ___{13.1{ ~56,9 |.___|14.2 | —60.7 !.__.| 145 —64.8 |_._.| 11.6 | —34.6 )._..| 13.8 | —6L.9 |.___| 11.7
Mean potential tem-
perature (weighted) 360.5 357. 4 362.3 364.68 340.5 360.5 342.5 364.6

LATE REPORTS FOR AUGUST 1939

Bismarck, N. Dak. Charleston, 8 C. Sault Ste, Marie, Bismarck, N. Dak. Charleston, 8. C. Sault Bte. Marie,
(508 m.) (14 m.) Mich. (221 m.) (508 m. (14 m.) Mich. (221 m.)
Altitude (meters) |, 212, 'E S w = Altitude (meters) |5, 215, = |8 =
m.s. 1. -8 g | 5§08 g | B|28 2 | § m.s. 1. g g g§i°8 g2 5.8 e | 8
38 21352 IR 3| 83 2 12|38 g 1452 g |a
@ - ] ) 2 o )
2815 | B |B15% 5| E|E15% 5|82 Rl 5 E|EER B2 8P B 82
2 & |3 2 g & | B = 2 3 E & |8 2 a3
El 2|9 /25|42 g |8B|2|§8]|% §| 2| g |28 ¢ 88§82 (d]|Z2
I ° |z 2 = 3 |3 = 5 | B 4 5 |3 3 5 133 2 g |3
Z ~ | B R4 T I SO - Al B LA A R O - A I I O - - I B -
15.9| 70| 30| 1.014| 22.6]{ 95 30| 9088 14.3] 05 29| 279{—43.0{_._.] 28| 288/—33.6[ 40| 29
______ --..| 30| 959| 23.1| 79| 30| 956 16.0{ 82 20| 241(—48.9{_...1 28| 249]—4L.3|____| 29
20.4| 49 30; 905 21.0{ 75 30| Q01 14.6| 77 28| 206(—53.8/....| 28| 215/—48.9[__._| 29
17.6{ 48 30/ 854 18.0) 74 30| 849 11.6/ 79 29/ 176|—56.5)._..] 27] 184]—55.8/____| 29
14.2| 52| 30| 806| 15.3| 73{ 30| 800/ 8.8 T 28| 150(—57.3( ... 24| 157(-6L.6|___.| 29
10.8| 54| 30| 7 12.6| 71§ 30| 753| 6.3 71 27 128|-58.8[__._ 24 133(—65.9|._._| 29
7.8 53| 30| 716 10.0| 69| 30| 708/ 3.6 66 231 109{~59.9| . 241 113|—68.3|.___| 27
1.4/ 48| 30| 634 45| 67/ 30{ 625 —2.0/ 58 22 92\—60.0f..__.| 23 06 —~67.4|.__.1 23
-5.5| 44| 30| 561 —0.8] 61} 30{ 5511 —7.5 48 21 79i—58.6(.___| 21 81]--65.5/.__..| 14
—12.8]| 43| 29| 494| —6.4{ 57| 20; 484|—13.1| 44 19 67)—56.6/.___} 19 68;—63.0/_ ... 9
—10.8| 41| 29| 434{—12.3| 50 29 23| —20.3| 42 14 57)—54.9{____| 12 58/ —62.2|.___ 6
—27.4| 39| 28| 330;—18.8| 46| 29| 369)—28.2| 41 10 48|—52.9i .. 3 491 —60.9| .|t -
—35.6| 30] 28| 332{—258] 46/ 29| 320/-36.2( 40 5 41/—51.9]__ 8 420-50.20 L -

RIVERS AND FLOODS

[River and Flood Division, MERRILL BERNARD in charge]

By BENNETT SWENSON

The principal floods during August and September 1939
occurred in the Southeastern States as the result of the
passage inland of a tropical disturbance over extreme
northwestern Florida on August 12-13. This disturbance
remained practically stationary over Alabama until the
17th when it began to move slowly northeastward.
Heavy precipitation accompanied the storm, the greatest
amounts being recorded in extreme northwestern Florida
and central and southern Alabama. Moderately heavy
rains over Georgia, North and South Carolina, and por-
tions of southern Virginia accompanied the slow north-
eastward progress of the disturbance.

An interesting feature of this cyclone of tropical origin
was, that after its passage inland, 1t maintained an intense
cyclonic circulation to very high levels for several days,
the center of the circulation aloft being almost directly
above the center at the surface. Pilot-balloon observa-
tions at Birmingham, Ala., on the 13th showed that east-
southeast winds prevailed at all levels to and including
14,000 feet. At 12,000 feet the highest velocity, 63

180871—39—3

miles per hour, was observed. At the same time, Pensa-
cola, Fla., had west-northwest winds at the same levels
with a maximum velocity of 54 miles per hour also at
12,000 feet.

Except for the region mentioned above, rains over the
country during August were scattered and resulted mainly
in minor flooding in Kansas and some local floods in
southern New Mexico.

September was unusually dry over the country except
for the extreme Southwestern States, which had con-
siderably more than normal rainfall and resulted in some
local flooding, and Louisiana and Mississippi where the
rainfall was somewhat above normal.

South Atlantic drainage:—Slight to moderate floods
occurred in most of the rivers of the Atlantic slope as
far north as the James River Basin. These rises resulted
from moderately heavy precipitation from August 17-19
during the slow northeastward progress of the remnants
of the tropical disturbance over that region. Damages
were generally slight or moderate.



